First structural investigation of the restriction ribonuclease RegB: NMR spectroscopic conditions, 13C/15N double-isotopic labelling and two-dimensional heteronuclear spectra.
The bacteriophage T4 genome-encoded ribonuclease RegB is the unique well-defined restriction endoribonuclease. This protein cleaves with an almost absolute specificity its RNA substrate in the middle of the GGAG tetranucleotide mainly found in the Shine-Dalgarno sequence (required for the prokaryotic initiation of the translation). This protein has no significant homology to any known ribonuclease and its structure has never been investigated. The extreme toxicity of this ribonuclease prevents the expression of large quantities for structural studies. Here, we show that the toxicity of RegB can be bypassed by using the RegB H48A point mutant and explain why resolving the structure of this mutant is relevant. For nuclear magnetic resonance (NMR) purposes, we report the preparation of highly pure (13)C/(15)N double-labelled 1.2mM samples of RegB H48A using a high yield expression procedure in minimal medium (30 mg/L). We also present a set of solution conditions that maintain the concentrated samples of this protein stable for long periods at the NMR-required temperature. Finally, we present the first (1)H/(15)N and (1)H/(13)C two-dimensional NMR spectra of RegB H48A. These spectra show that the protein is folded and that the full structural analysis of RegB by NMR is feasible.